INTRODUCTION {#sec1-1}
============

Periodontal disease is one of the most common chronic disorders of infectious origin in human beings, with a reported prevalence varying between 10 and 60% in adults.\[[@ref1]--[@ref4]\] The past 5 years have witnessed an increase in research evidence suggesting association between periodontal disease and increased risk of systemic disease such as atherosclerosis, myocardial infarction, stroke, diabetes mellitus, and adverse pregnancy outcomes.\[[@ref5]--[@ref8]\]

Adverse pregnancy outcomes that have been linked to periodontal disease include preterm birth, low birth weight, miscarriage or early pregnancy loss, and preeclampsia. Preeclampsia and preterm births are major causes of maternal and prenatal morbidity and mortality.\[[@ref9][@ref10]\] The specific etiologies and pathogeneses of these outcomes are still unclear. Periodontal disease as an independent risk factor for adverse pregnancy outcomes would be of great public health importance and is preventable and at the same time curable.\[[@ref11]\]

Preeclampsia was defined by the American Congress of Obstetricians and Gynecologists criteria as blood pressure \>140/90 mmHg and \> or = 1+ proteinuria on a catheterized urine specimen.\[[@ref12]\]

Lohsoonthorn, *et al*.\[[@ref13]\] in a case-control study after periodontal examination 48 hours of delivery concluded that there is not meaningful difference in periodontal parameters between preeclamptic and normotensive women, whereas Nabet, *et al*.\[[@ref12]\] demonstrated significant relationship between generalized periodontitis and preterm labor induced by preeclampsia.

In the present study, we evaluated periodontal parameters in women with preeclampsia and normal pregnant women.

MATERIALS AND METHODS {#sec1-2}
=====================

Study population {#sec2-1}
----------------

In our case-control study, 51 pregnant women (26 pure preeclampsia and 25 normotensive pregnant women) who were admitted to the Department of Obstetrics and Gynecology, Isfahan University of Medical Science, Isfahan, Iran were selected. Preeclampsia has been defined by the American Congress of Obstetricians and Gynecologists criteria as blood pressure \>140/90 mmHg and \> or = 1+ proteinuria on a catheterized urine specimen.

The age of participants ranged from 17 to 45 years. The inclusion criterion was the presence of chronic periodontitis (presence of clinical attachment loss).Women were excluded if they had chronic hypertension, diabetes, urinary infection, cardiac disease, rupture of membrane, any medical conditions requiring antibiotics or were alcohol consumers or smokers. All subjects were provided with written informed consent.

Data collection {#sec2-2}
---------------

Data about maternal age, gestational age at delivery, and number of pregnancies were collected. Periodontal condition was evaluated 48 hours after delivery in all teeth except the third molars utilizing following indices:

1-CAL (clinical attachment loss)\[[@ref14]\]

2-GBI (gingival bleeding index \[Ainamoand Bay\])\[[@ref15]\]

3-PI (plaque index \[Silness and Löe\])\[[@ref16]\]

For this purpose, we used disposable mirror, strilled explorer 17-23, and pressure sensitive probe O'Mishigan for each participant.

Measurement method {#sec2-3}
------------------

Level of attachment is the distance between the base of the pocket and a fixed point on the crown, such as the cementoenamel junction (CEJ).\[[@ref14]\] In this study, the distance between CEJ and the bottom of pocket was measured in buccal, lingual, mesial, and distal surfaces of each tooth except the third molars and was registered in a chart in millimeter. Finally, all data were collected then divided into their numbers and a mean was registered for the whole mouth.

GBI was used to evaluate the severity of gingival inflammation at four gingival units of each tooth except the third molars. To evaluate GBI, the probe is placed 1 mm in the gingival sulcus moving along the soft tissue of the pocket. After 10 seconds, we recorded any occurred bleeding. Finally, the number of bleeding areas was divided by the number of the total examined regions and then multiplied into 100, and the result was expressed as percentage.\[[@ref15]\]

For measurement of plaque index, the teeth (except the third molars) were evaluated by an explorer 17-23 along the gingival margin in 4 sites: Buccal, lingual, mesial, and distal. If there was no plaque at the gingival margin, the score was recorded as 1, score 2 indicates a thin layer of plaque, score 3 is due to moderate layer of plaque, and if an excessive accumulation of plaque is at the gingival margin the score is 4.\[[@ref16]\] So, for each tooth, 4 scores existed and their average was recorded for the whole mouth. The data in each sample were expressed in mean and the average of each index was compared in both groups.

Statistical analysis {#sec2-4}
--------------------

First, the characteristics of case and control women were compared, and then the distribution of periodontal status was assessed in both groups. Data were analyzed using SPSS software, t-test, and Mann-Whitney test. The *P* value greater than 0.05 was considered to be significant.

RESULTS {#sec1-3}
=======

Mean of maternal age in case group (women with preeclampsia) was 28.5 ± 4.5 years and 27.8 ± 5.6 years in control group, so there was no significant difference between them (*P* = 0.64) \[[Table 1](#T1){ref-type="table"}\].

###### 

Mean of maternal age, gestational age at delivery, and number of pregnancies in case and control groups

![](DRJ-9-770-g001)

Gestational age at delivery was 33.2 ± 3.89 weeks in case group and 36.5 ± 3.02 weeks in control group, so significant difference was observed between two groups (*P* = 0.01) \[[Table 1](#T1){ref-type="table"}\].

The mean number of pregnancies did not differ significantly between case and control groups (*P* = 0.63), as they were 1.9 ± 1.03 in control group and 2 ± 0.93 in case group \[[Table 1](#T1){ref-type="table"}\].

Mean of GBI in case and control groups was 9.8 ± 14.44 and 7.6 ± 6.71, respectively. No clinically meaningful differences were observed between case and control groups with regard to GBI (*P* = 0.89) \[[Table 2](#T2){ref-type="table"}\].

###### 

Mean of CAL, GBI, and PI in case and control groups

![](DRJ-9-770-g002)

The difference between the average of PI was not statistically significant (*P* = 0.95), as it was 1.5 ± 0.62 in case group vs 1.2 ± 0.72 in control group \[[Table 2](#T2){ref-type="table"}\].

Mean of clinical attachment loss was not significantly different between two groups (*P* = 0.16), being 0.36 ± 0.46 mm in case vs. 0.20 ± 0.26 mm in control \[[Table 2](#T2){ref-type="table"}\].

DISCUSSION {#sec1-4}
==========

The aim of this study was to evaluate the association between periodontal disease and preeclampsia. Data about the maternal age, gestational age at delivery, and frequency of pregnancies were collected and then compared to each others in both groups. Statistical analysis showed that except the gestational age at delivery, *P* = 0.01. There were no significant correlation between these items in two groups (*P* \> 0.05). Of course, we should notice to this point that the determinant treatment for preeclampsia is rapid termination of pregnancy because of the probability of seizure and prenatal and maternal morbidity.\[[@ref8]\]

Periodontal indices including CAL, GBI, and PI were measured in both groups and were then compared between case and control groups. Since periodontal infection causes transient and low-grade bacteremias and endotoxemias in the body, promotes systemic inflammatory and immune responses, and also the circulating CRP (C-reactive protein) level is elevated in both periodontal disease and adverse pregnancy outcomes,\[[@ref17][@ref18]\] so at first we hypothesized that preeclampsia is associated with periodontal disease, but based on this study the difference in the mean of indices was not statistically significant (*P* \> 0.05). The association between periodontal inflammation and preeclampsia has been evaluated in several studies. In 2009, Srinivas, *et al*.\[[@ref19]\] demonstrated in an extensive multi-centered cohort study no significant relation between periodontal disease and pregnancy complications (preterm birth, preeclampsia, infant\'s death or low birth weight), that was consistent with the results of our study.

In 2009, Lohsoonthorn, *et al*.\[[@ref13]\] in a case-control study on the normotensive and preeclamptic pregnant women 48 hours of delivery reported no significant difference between rate of periodontal disease between two groups. This study also expressed that with increasing the severity of periodontal disease, the risk of preeclampsia does not increase.\[[@ref13]\] In contrast, in 2008, Baggs and Ruma\[[@ref18]\] concluded in a cohort study after detecting periodontal condition and the level of CRP in serum (before the 26^th^ week until delivery) in pregnant women that maternal periodontal disease with systemic inflammation is associated with an increased risk for preeclampsia.\[[@ref20]\]

However, we evaluated periodontal conditions in a time frame of 48 hours after delivery using clinical indices and we did not evaluate the laboratory parameters; and this maybe a cause to the controversy. In another study, in 2007, Canaki, *et al*.\[[@ref21]\] indicated that presence and severity of periodontal disease seems to increase the risk of not only the occurrence but also the severity of preeclampsia. In this study, (IL) 1-beta, PGE2 levels and TNF alpha were evaluated in both gingival crevicular fluid and serum, but our study only evaluated clinical periodontal parameters.

In another study performed by Shetty, *et al*.\[[@ref22]\] in 2010, after oral health examination on 130 pregnant women at recruitment and 48 hours of delivery, he demonstrated that periodontitis at both times may be associated with an increased risk of preeclampsia. Khader, *et al*.\[[@ref23]\] showed no significant relationship between the number of filled surfaces, missing teeth and also periodontal parameters, and occurrence of preeclampsia. A randomized controlled trial in pregnant women with periodontitis found that treatment of periodontitis (compared with no treatment) before 21 weeks of gestation did not reduce preterm birth; it did not reduce the preeclampsia rate either, but that rate was low.\[[@ref24]\]

From above, it seems that various studies about the association between periodontal disease and preeclampsia show conflicting reports due to different reasons. One of them is the heterogenicity nature of preeclampsia and periodontal disease. Since various factors are included in the etiology of preeclampsia and periodontal disease, it is very difficult to evaluate just one reason cross-sectionally in a way that the confounding factors become eliminated. It seems that use of diagnostic laboratory tests accompanying paraclinical indices for detecting the inflammatory factors in gingival crevicular fluid and serum will be more reliable.

Extensive cohort studies in which priority and delay between the cause and effect are determined can decrease the confounding effects, and the results get closer to the reality.

CONCLUSION {#sec1-5}
==========

Based on this study, there is no significant association between periodontal disease and preeclampsia in pregnant women.
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